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1.0 SUMMARY

This addendui.to-report CR114649 is the users guide for. the computer

. programs developed to- fulfill the Phase B.requivements of. NASA contract

NAS2-6969. Two programs were developed. The first incorporates the
engineering metheds for. aircraft souvce noise prediction presented in the
main report. Soéurce noise prediction for five basic types of aircraft are
included; turbojet,.turbofan, turboprep, V/STOL and helicopter. This
program was written to operate on the IBM 360 computer system.

The second program is designed to use the results of the first to
calculate centours of equal noise levels (footprints) as described in
section 5.3 of reference 1. This program.has two versions; one {s compatible
with the NASA-Ames £light simulator (SIGMA VII and VIIL computers) for
"peal-time" processing and the second functions as a *gtand-alone” on.the
18N 360.

2.0 INTRODUCTION

This report provides a description of the computer programs developed
from the engineerding document (reference 1) for fulfilling. the requirements
in Phase B of Contract NAS2-6969. The computer requirements of -Phase B
stipulated the development of procedures for 173 octave band noise estimates
for advanced technology quiet engines, 11ft fans, 1ift/eruise fans, propellers
and helicopters in addition to conventional.jet engines, plus the cepability
of computing noise contours (footprints) in wpaal-tire" operation with the
NASA Ames flight simulatér. These requirements necessitated the development
of two computer programs; one for providing source noise estimates for an
afreraft operating at o prescribed set of conditions and. the second, which
uses the results of the first_program,. to compute noise contours for an
aircraft during takeoff of landing operations.

Three principle considerations were tncorporated in the desigh of the
source nétse predictton program: core effectiveness, iimited {nput, and
variable output reporting. Core effectivenéss was achieved by structuring
the program {nto & two level overlay comprised of an executive tevel which
controls input, output, and 1inkdge to the secorid tevel which contains the
flight geometry, extrapolation corrections and varfous notse modules (see

Figures 1 thiu 3). Since the order of ustiig the noisé modules fs rdndom unttl the
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SCHE'ATIC DIAGRAY FOR NOESE-COAPANENT CALEULATINNS
(SHOMIS RENEMAL LNGIC FLOY)
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CAPRECTIONS
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CALL NOISN T0 MRITE |
EXTRAPALATED NOISE REPORT

FIGURE 2.
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first case of o run. is complete, this structure appeared to givé the least..
impaction -on-both core and disc, with the length of the program fixed as

the combined length of the exdcutive link.and that of the longest subordinate.. ...
1ink. Ouring exesution as each noise sourcé is considered, 1£. the noise

source differs from the previous source and is net in.the particular overlay
occupying cora-at that time, the séurce module under consideration is

automatically read from disc to the area of core occupied by the previous

overlay.

The second consideration, that of limiting the amount of {nput neaded
to run the program, has been achieved by using the NAMELIST {nput cerivention
which allows any or all.variables in the NAMELIST data set tb be {nput at a
given. time. This provides the user with a sonvenient method of progressively
updating the input to the program from oné case to the next simply by carrying
forward the input values established in the preceeding case and specifying
only the vartables which neéd to be changed with new values whethér these be
single valued variables or.arrayed varfables. The NAMELIST convention has
the charactaristic of allewing the user a more visual description of what
the particular inputs to various parts of the program are by equating the
variable name with ifs value. This in effect conditions the user to make
fewer input errers.

Progeam output is printed on a pér case basis (i.e., each new set of
conditions for the atrcraft) with optiens on tha degree of detafls destired
(7 different output reports ara available)plus a default report. In addition to the
printed output, 1f data 1s to be generated for_the Noise Contour program, a file
consisting of the EPNL or maximum PNL, Engine Performance parameter, elevation
angle, and 10910 of the range at the closest point of approach is writteh to
file TAPE 20(Sectien 5.1.7 of Ref. 1).

The structure of the program determines the order of inputs. When this
is tept in mind, ft will aid the user in avoiding {nput errors. The first
{nput expected by the executive routine {s processed as the first part of any
case. These inputs describe to the program the aircraft attitude, speed, and
position, and the observer positions. I[n addition, this set contains infor-
matfon about atmospheric condittons, types of extrapolation corrections, type
of output desired, and other {nformation pertinent to this case.




The executive routine subsequently calls the flight path/ebsaorver
geometry and axtrapolation corrections overlay. The flight path/abserver
geomatry routine calculates the position of the aircraft with respact to
the initial input conditions, the distance of sound propagation, and the
time of sound transmission for each sideline observaer position for o set
of 17 angles (10°, 20°, ...., 170°) between the flight path and a line to
the observer.,

The extrapolation cerrections routine is called by the executive program
to calculate the sound attenuation due to spherical divergence, atmospheric
absorption, eéxtra-ground attenuation and ground reflection, based on the
distance of propagation between the noise source and the observer. This
information is stored in an array based on the number of spectra bands
(8 or 24), the 17 positions of the aircraft, and the number of observer
positions. The array is used throughout the case for extrapolating the
index spectra of each noise component and for extrapolation of the toutal
index spectra.

From this point, until the nexti case, all inputs pertain to individual
noise component data. This is subdivided into configuration data sets
comprised of a title card followed by discrete noise component data sets,
the sum of which describe that particular source configuration (engine).
Each case is allowed a maximum of 3 different source configurations which
must be meintained both in order and number throughout the job (assuming
more than one case is to be input). After each component data set is
processed by the program, the executive module links the appropriate sverlay
for the type of noise prediction specified by the input data.

Each noise module was designed to follow approximately the same pro-
gramming steps. First the spherical coordinate angles relative to the noise
source referance axis are calculated 1f the related reference axis has
changed from the previous noise component. Next, the free-field index (1/3
or 1/1) octave band spectra are calculated for each sideline posiiton for
aach of the 17 angular positions between aircraft and obscrver. Lining,
multiple engine, flight,and configuration correction effects are incorporated
into the calculatfons, if appiicable. The index spectra, for each noise
component, is available as part of the optional reports. The total free-field
index noise radiating towards the observer positions for each of the 17 air-

craft positions is accumulated in an array by logarithmic summing. These spectra
are also available as part of the optional reports.




The extrapolation corroctions described in the main report, section
5.1.3, are-subtracted from the noise component froe-figld index spactra-
The numan.rasponse measures, 1.e., parcaived nofse lavel (PNL), tona corrected
PNL (TCPNL), and effective PNL (EPNL) are catculated as the final step
in each noise componant module. Theé extrapolsted noises in conjunction
with the response measures, are available as part of the output report.

After atl nofse component data sets descritiing the afrcraft noise
for the case have beer. processed, the total free-field {ndex spectra
are extrapolated in the same maaner as the individual components. In
addition the human respense measures will be calculated based on the total
extrapolated spectra. Both the total free-field index spectra and the
total extrapolated spettra are availablo as part.of the.output reports.

The source noise predicticn program has been designed to process
discrete aircraft-observer positions and aircraft propulsion system operat-
ing conditions,.rather than.a complete operation, ©.9., takeoff. or approach.
This method.providés greater flexibility and ease in using the program.

The program will continug to process input data on a per case pasis until
an end of file (no move data cases) is eficountered. Eath case normally
would represent a different set of aircraft conditions such as altitude,
speed, engtne. operating conditions, etc. Presumably most of the input data
will rematn constant bétween. cases (e.g., sideline observer distanees,
doppler option, athospheric conditions, output options, etc.). This will
allow notse studids for takeoff and landing of atrcraft with a minimal
amount of input.

The noise contour estimation program {s designud to use the results
of the source noise prediction program, or measured noise data. A post-
proceseor progran (Ref.2) has been intluded with the noise source estimation pro-
gram to convert the acoustic data (file: TAPE20) tnto & data subroutine
satisfying the requirements of the contour program. Results of the contour
program are contours of equal notse levels, the area within the cofitours,
and noise level estimates on up-to-three sidelines.




3,0 SOURCE NOISE PREDICTION PROGRAM

In ordor to facilitate the use of this program, many of the data nputs
have pro-stored dofault vaiues in the program and are defined in the appropri-
ata paramotor description sectien. An examination of tha following sections
will indicate the nocessary input dat@ noeded for the various options built
into the program; 0.g., establishing different atmospheric conditions; using
calculated ground reflection corrections or a 3 dB dofault value; using
measured duta to define a noise configuration instoad of that obtained by a
prediction method. Table 1 presents a cross raference of engineering and
programming documents by noise type und section number.

The progrram will process one or more cases of data in a single run. A
case consists of from one to three different types of propulsion systems. The
noise from each propulsion system is described in temms of a subset of noise
components. The order of input for each case remains fixed; however inputs
which remain constant throughout the run, need not be redefined for succeeding
cases.

The first input per case consists of an 80 column alphanumeric title
record which will be output as part of the heading descriving the case. If
the same heading 1s desired throughout the run only blank records need be
entered in succeeding cases. The title record is followed by one or more
records describing the general conditions which apply throughout the case.
These cards are coded {n a FORTRAN NAMELIST format. The NAMELIST format
requires that the first record start in column 2 with an initiator name BGDATA
on General Data Parameters. The order of the parameters {s independent but
must have the variable name, followed by an equals mark, followed by the
assigned value. The parameters must be separated by commas - blanks are
ignored. Any succeeding records must start tn or after column 2 and may go T
through column 80. A terminator AEND must follow the last parameter in each
data set.

A variable-name can be followed by a single value, or a series of values
in the case of variables which require an array of data. The general input
format is as follows:

variables having single values
Example: Integer type decimal type

NENG=3 SLPPE=.26




1SE_MODULES

ITYPE MODULE ENG, DO, (Ref.}) PROG. DOC.
i 1 Pl"“mat‘y Jat 5.2.2.1 3.2.2
. 2 Primary & Sec Jot 6.2.2.2 3.2.2
: 3 *Cora & Turbine §.2.3.2 3.2.3
4 *Compressor & Fan.Inlet. VR - 1Y 1Y X 3.2.4
5 *Fad Exit 5.2.4.3 3.2.4
6 “Augmenter Wing 5.2.2.4 3.2.5
7 Blewn Flap 5.2.2.5 3.2.6
8 {7t Fan 5.2.4.4 3.2.7
10 Propgaller 5.2.5.2 3.2.9
N Helicopter, Prop & Ti1t Retor 5.2.5 3.2.10
12 Measured Data 5.2.1 3.2. 13-
* Lining Attenuatibn Option
GUATA (gengral computer program data)- 5.1.2 31
LINING Options 5.1.4 3.2.1
B CONF18. CORR. Options 5.1.6 .21

Notes 1. NTYPE appears in fivst KPISIN record and. specifies the
number of NPISIN recérds in the case.

2. Each NPISIN record specifies aa ITYPE module and all
argunents in the retord are for that module (1ining
and configuration options are included in the record
as required).

TABLE 1 ENGINEERING/PROGRAMMING
DOCUMENT CROSS REFERENCE
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Vardablns which haye muitiple valb.s

Exauplet  Fil1ing tho complote array for a 10 elament
array

SLUIST(Y) or SLDIST=100. ,200.,150.,175.,600.,759.,1000.,1200.,1€00.,2000. ,
Fi1ling part of the aray

SLDIST(3)=300. ,400.,

Exumple of NAMELIST GDATA:
&GDATA ALT@G=100. ,ALTPG=200. ,SLAPE:=.1,AMACH= 15,k 5372,
SLDIST(1)=100.,500.,1SPTRM=1 ,NTENG=2 &END

Several sample cases with input data ane r vepns ts (- presented
in the Sample Cases section.

Following the GDATA data set is an 80 column a1phanumeric title record
describing the first noise source configuration. Separate data sets using
the NAMELIST initfator &NPISIN describe each noise cumponent in.a configuration.
if more than one configuration is to be included, the preceeding type of {nput
is 1ncluded for each additional configuration starting with the title record
and terminating with the &END NAMELIST terminator for the last noise component
in the &NPISIN data set. As mentioned previously, there {s a maximum of
3 different types of powerplants per run; therefore a case may be processed
having different engine configurations using any or all of the 12 differont
noise modules depending on the nature of the particular configuration. Each
noise component data set is described in the following sections. A terminator
{s not required to end the run since an end of file check {s repeatedly made
on the input data file at the end of each case.

When using the program for multiple noise source configurations, an {nput
value for NTENG=2, or 3 is requived in the &GDATA set. When more than one
type of noise component 1s used in a configuration, an input NTYPE=m (where m
{s the tota) noise cotponents for the configuration) is needed in the first
INPISIN data set for that configuration. The section covering the sample cases
section should assist in clarifying the input data.

ety 5. i, 3 AR PSS - X IR




The program allows the user to specify one of two unit systems for
{nput/output. variables. The unit system considered ave the MKS and
English system. The user must be consistent with the chofce made for
the unit system because onte he has specified his choice, the program
considers all inputs are.in that system. The input variable IUNIT specifies
the unit system desired, the default option corresponds to the MKS units.

3.1 General Data Parameters
(4GDATA input data
set)

This section describes those fnputs which must be defined by the user
for the first case of a computer run. Succéeding cases need only the apero-
priate values changed reflecting a change in the prediction conditions.
Unless otherwise indicated, each variable is to be defined by input or by
the default valué(s). In order te fascilitate finding the description of
a parameter, the 1ist(s) of inputs within each of the following sections have
been alphabetized with respect to the names_of the variables.

Variable Units Default. . Description
Name

AALT mn.(ft.) 0. Airport altitude.

ALTPG m.(ft.) 0. Aircraft height above ground at Y=0.
(Fig. 6 of Ref.1)

ALTRG m.(ft.) 0. Observer height above the._ground.

AMACH Afrcraft Mach fumber.

BCG PNds 10. Number of decibels down from maximum,

ustd to determine the integration
tnterval for the EPNL calculations.

CPRES Atm(psia) Pressure of homogeneous atmosphere
defined by user. (Note: Used only if
IATMRS=4) .

CRHUMD %KH Relative humtdity of homogenous atmosphere
defined by user. (Note: Used only 1f
IATMpS=4).

CTEMP °K(°R) Temperatureé of homogeneous atmosphere de-

fined by user. (Note: used only if
IATMPS=4) ..

DHUMID %RH 0. Constant % relative humidity delta that is
added to ISA.(Note: Used only if IATM@S=1).

DPRES Atm(psta) 0. Constant pressure delta that 1s added to
ISA. (Note: Used only {1f IATM@S=1).

DTEMP °K(°R) 0. Constant temperature delta that is added
to ISA. (Note: Used only 1f IATM@S=1).

e R
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Variable
Name

EPP

FLB(1)

FLD( 25)

FLR

IAIR

IATMPS

10gP

Units

Hz
Hz

PNdB

pefault

Description

tngine performance parameter used to
correlate data output for the Noise
Contour Program or to specify operating
condition waen using the "measured
data* module.

pata frequencies for the ground impedance
data curve used in the ground reflection
calculation. The number of values to be
specified is ND. (Note: Used only if
1GDR=0.)

Noise floor for EPNL calculations.
Yalues less than FLR are not included
vhen computing the duration for EPNL.

Specifies whether the air absorption
coefficients are calculated by the
program or defined by the user. Set
equal to:

0 if program calculates

1 4f user defines (see UAIRAB)

-1 1if program retains coefficients
from previous case

Specifies the type of atmospheric
conditions used by program. Set
equal to:

0 for nonhomogeneous international
standard atmosphere (ISA).

1 for nonhomogeneous ISA plus user
defined constants for relative
humidity, pressure, and tempera-
ture added to ISA. (Note: See
DHUMID, DPRES,DTEMP).

2 for nonhomogeneous atmospheric
conditions that are defined by
the user. (Note: See NTEMP,TALT,
TEMP,NPRES,PALT,PRES,NHUMID,RALT.
RHUMID) .

3 homogeneous atmosphere of 1 ATM =
14.696 psia; 288.16°K(15°C) =
518.688°R(59°F); 70% R.H.

4 homogeneous atmosphere defined
by user. (Note: See CPRES, CRHUMD,
CTEMP).

poppler shift switch

0 for no doppler shift factor

1 doppler shift factor included
(Note: For fan noise the correction

is for frequency only)

2 doppler shift factor included (Note:
For fan noise a correction is
made for both the frecuency and the
noise levels).




Variable Units pefault Description
Nanie
IEGA 0 Spacifies whether corrections for extra-

ground-attenuatien aré to be agplied
while extrapolating the noise evel
from the airplane to the observer. Set
equal to:

0 §f EGA daesired

1. if EGA is not wanted

1GOR 1 spacifies whether corrections for
ground reflection based on + ~ dB delta,
or calculated corrections (ngpendix A of
Ref.1) are.to be applied while extrapolat-
ing the noise level from the airplane to
the observer, Sét equal to:
0 4{f calculated corrections are made
(Note: See XKN,ND,FLD,ZNR,ZNI) .
y 1 1f a delta of + 3 dB.is to be used.

IQUT(1) 0 An.avray to allow up to 7 different
output reports er a default report which
gives a heading, PNL, TCPNL, time array,
ves or EPNL.and a 1 page summary of assumptions
(7) under which the run was mede. Order of

IQUT? ; = 5,4,3,2

.

19uT{1) = 1,2,3,4,5
(Note: Section 3.3, Sample o = 1 Type 1 report; total SPL at the
Cases, illustrates the observer for each of the 17 angles
various output reporis (10520530%...170) for each of the
described by this input.) frequency bands and observer, pesitions.

= 2 Type 2 veport; summary of options/
assutiptions under which the case
was made.

= 3 Type 3 report; sPL, for each component,
:t th$ observer in the safte manner as
lype 1.

= 4 Type 4 report; flight path/observer
deonetry.

=5 :ype 6 report; extrapotation correct-
ofis .

= 6 Type 6 report; total free-field, index
(vadius of 1 meter) SPL's for all
dngles, frequenties.and observer
positions.

= 7 Type 7 report; freg-field index
spectra for each component.

13
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Variable Units Default
Name
ISPTRM 0
TUNIT 0
ND 3
NHUMID
NLAPT....o s .9
1 NgBS 1
NPRES
NTENG 1

14

- -

Description

specifies the type of freguency bands to
be used in the calculations. Set equal
to:
0 for 24 preferred 1/3 octave bands
1 for & preferved 1/1 octave bands

Specifies whether input parameters and
output reports are in MKS or English
undits,

0 = MKS, 1 = English units

Number of data puints for the ground
normalized complex impedance curve.
(3<ND<25) (Note: Use only if IGDK=0,
see XKN,FLD,ZNR,ZNI).

Specifies the number of entries in each
of the % relative humidity (RHUMID vs,
RALT) tables that are defined by the
user for nonhomogeneous atmospheric
conditions. (2sNHUMID<50) (Note: Use
onlty tf IATM@S=2).

Specifies table output for noise ccniour
estimation on file TAPE20.
0 = no output
1 = EPNL vs EPP, elevation angle, 10910
of the range at CPA
2 = same except peak PNL

(Note: Output reporting must be set to
TYPE1 or default-see IQUT. If NL@PT#O
each case will have a noise level, an

engine performance parameter, an elevation

angle and the 10g1g of the off-axis range
written to file TAPE20.)

Number of observers defined in SLDIST
table. (1sNPBS<10).

Specifies the number of entries in each
of the pressure (PRES) vs altitude (PALT)
tables that the user defines for non-
homogeneous atmospheric conditions.
(2<NPRES<50) (Note: Used 1f IATMgS=2).

Specifies the number of distinct
types of engine configurations to be
considered ?NTENGsS). Noise component
parameters must be defined for each
different source.




Variable Units Default _ __Description
Name
NTEMP. ~ Specifies the number of entries in cach
of the temperature (Temp) vs altitude
(TALT) tables that have been defined by
the user for nonlomogenesus atmospheric
conditions. (2sNTEMP<5@) (Note: Used-
only 1f IATMES=2).
PALT(1) m.(ft.).... Each entry i# this table defines the
vee veo altitude for the pressure defined by
PALT(50) m.(ft.) the.cotreSpond1ng entry in the PRES table.
Note: Used only 1f_IATM@S=2, see KPRES ).
PRES(1) Atm(psia) Each. entry in this table defines the
gaassune forn§Qg altttud? d:;;ngngy
& [ E o7 e correspd g entry 1n
PRES (50) Atm{psia) table. (Note: Used only if IATMPS=2,
see NPRES).
RALT(1) n. (f¢.) Each entry in this table definés the
altitude for the relative humidity
- defined by the corvesponding enw{ in
RALT{50)_ m.(ft.) the RHUMID table. _énoze;Used only if
IATM@S=2, see NHUMID).
RHUMLD(1) % RH Eazh entry in the table defines the %
relative humidity for the altitude
cee cos defined by the corvesponding entry in
RHUMID(50) % RH the RALT table. (Note: Used only if
TIATMPS=2, seé NHUMID).
SLDIST(1) . (ft.) Sideline pesition of 1st observer.
(see NPBS
SLOIST(N) m. (F¢.) sideline position of NE* observer.
SLPPE ] Afrcraft climb.gradient. (Tangent of
cHmb .angle).
TALT(1) m. {ft.) gach entry in this table defines the
altitude for the temperature defined
ves voo by the corresponding entry tn the TEWP
TALT (50) m(ft.) table. MéNom.Used,only 1f IATM#S=2,
sée NTEMP).
TEMP(1) °K(°R) Edch entry in this table defines the
temperdture for the altitude defined
oee eoe by the corresponding entry in the¢ TALT
TEMP(50) °K(°R) table. (Note: Used only 1f xarmﬂs«z.
see NTEMP).
TCG séc. 10. Normaliziny time constant in seconds

used i the EPNL calculations (Note:
See BC8, FLR).
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variable
Néme

UAIRAB(1)

UAIRAB(N)
XRN

INR(1)

LA g

INR(25)
INI{1)
NL{25)

Units . Default
dB/KkM{d8/1000 ft.)

dB/KM{d8/1000 ft.)

%ae Appendix A..
of Ref. 1

Description

User defined air absorption coefficient
for the frequency bands. (Note: Used
only 1f IAIR=1), N=8 for 1/1 0.B.}
N=24.for 1/3 0.8,

Wava number ratio, XKN=K/Ko~Co/C,

where Co = speed of sound in air, C =
speed of sound in ground. (Note:

used only 1f IGDR=0, see FLD, ND,ZNI,ZRN).
RESTRICTION. XKN > O.

Real part of (Z1/Zg) for normalized
ground impedance data curve. (Note:
INR>0., se& FLD, ND, XKN, ZNI; used
only 1f 1GDR=0).

Imaginary part of -2y/Zg for normalized
ground impedance data curve. (Note: See
FLD, ND, XKN, ZNR; used only if 1GDR=0).

(Note: The reactance of the ground is
usually capacitive, hence negative. The
option hare permits the user to specify
positive values which are treated as
capacitive reactances.)




3,2 Noise Component. Parameters
(BNBISIN dnput data sets)

As mentioned previously the program predicts noise for aircraft equipped
with ong to-three different types of propulsion systems, Each configuration
{s treated as a set of ndise components, cach of which will have a separate
GNPISIN data set. Each.cenfiguration is treated independently and may consider
any subset of the.following 12 noise component modules:

1.——Primary Jet

2, Primary.and Secondary jet
3. Core and Turbine

4. Comprassor and Fan Inlat
5, FPah Exit

6. Augmenter Wing

7. Blown=Flap

8. Litt-Fan.

9. Ejector-Suppressor

10. Propeller

11. Helieopter, Prepetier, and T11£ Rotor
12. Measured Data

The order of the above tomponents has meaning only in respect to the
{nternal order of the computer program and. a means of {dentifying the data
inputs per noise component (e.g., if augmenter wing noise is to be predicted,
the input, an ITYPE=6 in the ENDISIN data.set indicates to the program that
this data set applies to augmenter-wing noise; also TT6,6AMAG, DELTS, etc.
are fnputé uniqueé to the data set whed ITPE=8). Once the ordet is selected for
the first case,.it must be maintainedfor all subsequent cases.

An additiomal use of the tdentifying numbed allows the lining attenuation
and configuration correction inputs to be described in a separate section.which
is referred to by the various mifse componient sections rather than repeated
descriptions tn each section. This car be dore in this mantier since, for any
nofse component, if theré is & 14ning corréction or if configuration corrections
ard desired, the fnput data set vartable names are differént by the appended
jdentifying nunber o the end of the vériable name [e.g. LIN3=t (core and
turbine 1ining attenuation), LIN6=1 (augmenter wing lining attenuation); ICAR1=1
(primary Jet configuration corrections) ICER11=1 (helicopter configuration
corrections) etc.].

I S -
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Two data dnputs for gach distinct source notse configuration have a
spactal place in each configuration.data set. (1.e., they must be defincd
in the first GNPISIN data-set in euch configuration.) These inputs are:

NTYPE  which spacifies the total number of nolse components
(4NPISIN.data sets) in a configuration. It informs the
pregram to accept data f6r. .NTYPE noise components.

NENG which.specifies the number of {dentical powerplants
on the aircraft.

3.2.1 Lining Attenuation.and Configuration Corrections

The following section describes the data inputs for noise

components (including the separdte component for measured data)

whett configuration corrections are desired in the predictiba. process
for a particular noise component. Foe 14ning attenuation.corrections
this section applies énly to the core and turbine, Gompressor and

intet fan, extt fan, augmenter wing, 11ft fan, and ejector-suppressor
noise modulés. The input variable names described below differ between
noise componants only by the appended numer described in the introdut-
tion of the Noise Component Parameters, i.e., ICPRm, where m=1,2,3,4...
12 for the particular noise component (ANPISIN data set).

Variable unit Default Description
Nashe
ICQRm*' 0 = 0 {ndicates no configuration corrections..

= L AdE corrections are a function of
directivity angle only

= 2 AdB corrections as a function of
frequency (1/3 or 1/1 octave) and
dirdctivity angle.

LINm 0 = 0 indicates no lining attenuation in
corrections
= Hnmg attenuation corrections are
calculated by program
Lining Attenuation Parameters: LINm#O
CFm m/sec(ft/sec) speed of sound in the flow.

¥ Changing frow lte 2 or vie-verse (s net permitfed

dor the Same notse component of an €ngne
co»_«f'\guraﬂbm. Each eugine gem{‘agumz.fa‘am‘ ¢s.:frca;1'éb'
mdepeadautly of the cther

-




Variable ... Unit Default
Name

EDHm m{ft)

ELOHM iy

Fin ¥

10Pm 2
ILAYmM 1
IMAm 0
LGMm (]
NTFm ]
NWL (1}
PCTAm(1) % 100%
PCTAm(N) % 0

Description

affective duct height for lining.
(Note: used only 1f LeMm=0)

ratio of effective lining traatment
lergth to duct height. ?Nét&: used
only {f LGMm=0)

Mach number of the flow.

" design peint option.
= 1 for single design point
= 2 for multiple design point

= 1 for single layer lining
= 2 for double layer 1ining

specifies whether program calculates
or user defines the peak atteruation
for each target frequenty.

= ) program calculates

= | user defines.PLAm values

specifies whether program Calculates peak
attenuation using lining geometry or user-
defined effective duct hefght and ratio
gf1 ;natment.langth to effective duct

e .

= 0 user inputs EOHm and ELOHM

= 1 user {nputs lining geometry
(see: RIwm and TLm)

(Note: use. only if IMAm=0)

nurber of. target frequencies in lining

(Maxtmum 1s }0%; If NTFm {s set

= 0 the computer program will set
the target frequencys TFm, to the
current calculated charagteristic
frequent:{ for a particular ndise
component. The characteristic
frequancy 1s that frequency where the
spectrum level s at a maxinum, After
the default target frequency is set,
NTFm 1S set to 1.

number of walls in 1ining.
(Maxttium ts 10)

percent treated for 1st target frequency

percent treated for Nth target frequency
N = NTFm

¥ EMm s nejaﬂve for 1utet l'ﬂlng
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Variable
Name

PLAN(Y)
PLAM (N
RTHM(1)

L]

R1MmM(N)

TLI(1)

TLm(N)
TFm(1)

L N3

TEm(N)

ogs(1)

[N

DRB(N)
: DPB{1)

OPB(M)

PSCR(1)

‘o0

PSCR(N)
NPSCR

20

Unit

d8

L

d8
a8

e s

degfees

X X

degrees

pefault--—o

Characterigtic
peak noise
frequency

0

configuration Corrections:

S Description

peak attonuation for 15 target frequency
(Noto: used only {f TMAmsY )

peak attenvation for Nth target frequency
N o NTFm

radius of 1°% wall of 1ning.

ragdus of N wall of 1ining
(Note: used only {f LGMm=1,
N = NWLm).

treatnent length of 15% wall of lining.
N = NWLm

treatment length of Nth wall,

first target frequency (Note: 1f
NTEm=0, TFm(1) will be reset to the
current calculated characteristic
frequency)

Nth target frequency
N = NTFm

ICORmAO

Table of AdB corrections as a function
of dirvectivity angles only. (Note:
1CPkRm=1)

N = NESCR

Table bf AdB corrections as a function

of frequency band number, and the
directivity angles. This table is {nput
as a sihgle array whose indices corres-
pond to & two dimensional array: DPM(m)=
%(1,i) where m = § + K (§-1), and 1,3)
correspond to the pass band number and
directivity angle index, raspectively.
Note that K = 8 for full octaves or 24
for 1/3 octaves. Applys only {f ICIR m=2.

Table of direstivity angles corresponding
to either DPB array or DPB array depending
on ICARm setting.

N = NPSCR

Number of directivity angles on which the
configuration correction table is based
(2 < NPSCR < 17)




1 3,2,2 Primary Jat and Primary Plus Secoridary Jet Neise

This section describes the subset of the. SNBISIN parameters used 1|
pradicting etther primary joi nolse or cembined primary and secondary

Jet noisa. These fnputs are nceded in addition to the appropriate

4GDATA parameters described praviously. (Note: For AdB corrections,. ...
saq the saction 3.2.1 on lining attenuation and configuration
corractions).

) variable unit Default Description

ITYPE Indicator for primary ov combined primary
and secondary Jjet notise.
ITYPE = 1 for primary jet
ITYPE = 2 for primary & Secendary jet

This variable must be spacified in the
) first case for each noise component for
sach different noise source configuration.

NENG 1 Number of engines. I1f other that one,
NENG must be specified for the first
eomgggant for each type of propulsion

systam.

NTYPE ( Number of noisé components in a canfig-
ueation (Note: NTYPE must be specified
only 1n the first aN@ISIN data set of

each configuration in the first case

of a run.)
' Primary Jet Paramaters:
AP1 . n?(#4%) crogs-sectional ares of the nozzle.exit. .
E ANGJTY degrezs 0 engine inelination angle. ~
. DIAMTY m(fe) diameter. of nozzleé
‘ if 2ero or negative, the diameter will
Be calculated based on nozzle.area (AP1)
NJETT code for tvpe of input data
e a1 ~user defines APY,PRI,TT) 1

NJETY = 2 user defines WP1 PR1,TT
NJETY = 3 user defines APY WP1,VPY,

! plus AS2,VS2,WS2 {f secondary
r fet nofse is to be considered.

MC@DE 1 coda for Strouhal cubve
MCGADET = 1 for flight spectrum curve
MCEDEY = 2 for ground spectrum curve

PR nozzle préssure ratios 1.e., total pressure
divided by free-stream static pressure.

m °K(°R) jet total temperature




Variable Untt Default
(14! m/see(ft/s06)
WPl kg/scc(1bm/sec)

Sacondary Jet Parameters

Description

valocity of Jet exhoust ralative
to- nozzle

primary mass flow

The following three parameters are needed in addition to the above for

combined primary and secondary jet noise.

AS2 n2¢£¢%)
vs2-- m/see(ft/sec)
Ws2 kg/sac(1bm/ssc)

3.2.3 Core and.Turbine Noise

This section dascribes-the subset of the BNPISIN parameters used to
predict core and turbine nofse. Thase inputs are.spesified in addition

to the AGDATA data set described previously. (Note: for AdB corrections,
see the section 3.2.1 on 1ining attenuation and configuration corrections).

Yariable Units
OELT3 degrees
ISW3

ITYPE
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Default
0

0

(ITYPE @ 2)
sécondary jet nozzle area

sacondary jet velocity .relative
to nozzle

gecondary mass flow

pescription
Engifie attitude anrgle.

specifies noise type to be predicted
ISW3 = 0 for core & turbine noise
ISW3 = 2 for core notse only
1SW3.2.3 for turbine ncise only

ITYPL = 3 for core and turbine noise
prediction

This variable must be specified in the
first case for each rnoise component for
each configuration.




Variable Units pafault
NENG 1
NTYPE |
Core Noise Barametars

CMF3-.. kg/see(1bm/sec)
EK3

JB3

X S—

T13 °K(°R)

Turbine Parameters

BN3

CLS3 m/see(ft/sec)
(0%

pT3 m(fe.)

1C3

PMF3 kg/sec(1bm/sec)
$S3 RPM

Dascription

Number of ongiues. 1f other then 1,
must be specified for tho first nelso
compenant bf cach typo ef prapulsion
systom,

Numbar of noite tygea in a configuration.
(Nota: NTYPE must ba specified only in
the flest &NPISIN data set of cach
congiguret*en for tha first casa of a
run

Combustor corrected mass flow. Correctec
to sea laval, static conditions
(1 ATM, 15°C).

Specific engine correction
(see Table 19 in Ref. 1).

IMicator for type of burner.
JB83 = 1 for annular type burner
Ju3_s_2 for.can type burrer

Turbine total pressure ratie, {.e.,
turbine dnlet total gressure divided
by-turbine exit total pressure.

Combustor..exit total temperature.

Number of blades for turbing last stage.

Spead of sound dt last turbine stage.
If CLS3. is not set it will be estimated
{internally by program.

Stator/rotor spaci
(See Pigure 55P1n Rgf. 1)

Tip diameter for turbine last stage
rotor. Required only {f VIR3 {s unknown.

Indicator for rozzle configuration type.

163 « 0 for dual flow nozzles of turbo-
fans or turbojéts

1C3 ¢ 0 for en?ines with retracted pri-
mary flow nezzle (e.g., JT8D).

Primary mass flow.
Shaft speed.
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Variable Units pofault. .. Deseription

TU3 °K(°R) Turbine outlet total temporaturo
raquirad only 4f CLS3 {8 unknown.
VTR3 a1/ sec(ft/s0c) Relative tip speed of turbine last

stage rotor.

3.2.4 Compressor, Fan Inlot and Fan Exit Noisa

This seetion doscribos tha subset of the. &NBISIN parameters used to
pradict the cemprassor, fan inlet and.fan exit noise. Thesae inputs are
needad in addition to the appropriata &GDATA paramaters. (Note: For
AdB corrections, sae tha soction 3.2.1 on-lining attenuatien and con-
figuration..corrections).

Variable Units Default Description

DELT4S deyraes 0 Ehgine attitude angle.

FPRAS(L) Fan or cempressor pressure ratie.
1=I<NSTGE45

ITYPE ITYPE = 4 for compressor or faninlet noise

ITYPE = 5 for fan exit noise

This variable must bé specified
in the first case for each noise
component for each configuration.

NB45(1) Number of compressor or fan blades for
each stage
1s1¢NSTG45

NENG 1 Number of eng1nes. If othee than 1,
must be specified for the first noise
component of each type of propulsion
system.

NTYPE ... 1 Number of noise.components in the

configuration. (Note: NTYPE must be

specified only in the first ENPISIN
: data set of each configuration for the )
| : first case of a run.)

1 NSTG45 0 Number of fan stages
1<NSTGR45<3
RN145 RPM Rotor rotational speed.
RSS45(1) percent Minimum rotor/stator spacing
1s1<NSTGAS
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Variable bnits Pefault
RTS45 0

Fan Inlet Parameters

CFPR4
OIAM4(1) n(ft)

Fan Exit Parameters:

AREAS(1) wP(£t2)

BPRS

NIS

3.2.5 Augmentor Wing Noise

Description

Relative tip Mach number of the first
stage without inlet guide vanes (1.6.V.).
If less than or equal to 0, IGV will be
assumed. for the first stage. If RTSASis
léss than one but greater than zero,
there is no buzzsaw component.

(In addition to the inputs above for
inlet fan noise, i.e., ITYPE=4.)

Fan pressure ratio when the retative
tip Mach number equals 1.025.

Compressor or inlet fan diameter.
(1¢1<NSTG45).

(In addition to tha first set of inputs
for fan exit noise, i.e., 1TVPE=S.)

Fan discharge area
1<]<NSTEG45

gngine bypass ratto.. &2/&1 where
61...pr*mary mhass flow
ﬁk...secondary mass flow

Indfcator for duct type

=0 for short fan ducts

=1 for long fan ducts with retracted
primary nozzle, i.e., the J18D
engine.

=2 for iong fan ducts with approximate
coglanar primary/secondary nozzle
exits.

=3 fer approximate 3/4 length fan ducts.

This section describes the subset of the SNPISIN parameters used to
predict the augmenter wing noise. These inputs are needed in addition
to the appropriate %GDATA parametetrs described previously. (Note: For
AdB corrections, see the section 3.2.1 of 1ining attenuation and con-

figuration corrections).

Variable Unit Default
D6 2(£e2)
DE6 m (ft)

Description
Nozzle discharge area.

Effective diameter (hydraulic dizreter)
UE = 4MD6

perimeter
= 2H/(1+H/L)

H {s slot hefght, L s slot lcngik.
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Variable Unit Default

DELT6 deyrees O
GAMAG 244
ITYPE .

XNPR6

NENG 1
NTYPE 1
TT6 °K(°R)

3.2.6 Blown Flap Noise

Description
Flap angle relative to the horizon.
Ratto of specific heats for exhaust flow.

ITYPE = 6 for augmenter wing noise.
This variable must be specified in the
first case for each noise component
for each configuratien.

Nozzle pressure ratio - the total pressure
at the nozzle exit divided by the free
stream static pressure.

Number of engines. If other than 1,

nust be specified for the first noise
component of each type of propulsion.
system.

Number of noise components in a
configuration. (Note: NTYPE must be
specified only in the first SNPISIN
data set of each configuration for the
first case of a run.)

Total temperature at the nozzle exit.

This section describes the subsét of the INPISIN parameters used to
predict the blown flap notse. These inputs are supplied in addition

to the &4GDATA parameters. (Note: For AdB corrections, see section 3.2.1
on 1ining attenuation and conf{guration corrections).

variable Units Default
ANT n? (£¢%)

DELT7 dagrees 0

DL?

ON7 m(ft)

FANG? degrees 0

Description
Nozzle discharge ared.
Engine attitude angle.
Dimensionless distance between nozzle
extt and target point on the flap(s)
when the nominal flap angle is 45°, 1.e.,
L/D in referencel,sec 2,25
Nozzle exit diameter or hydraulic diameter.

Nominal flap angle.

C mn . — -~



variable Units. Default Description

HD?7 Dimensionless distance between nozzle
centerline and mean wing chord, {.e.,
H/D fn referencei, s&c.3,2,2.5

ITYPE ITYPE = 7 for blown flap nbise. This
variable must be specified in the
first case for each noise type for each

configuration.
NENG 1 Number of identical noise sources. If
) other than 1, must be specified for the
first case for each configuration.
NTYPE \ Number of noise types in a configuration.

(Note: NTYPE must be specified only in
- the first SNPISIN data set of each con-
figuration for the first case of a run.)

PR7 Nozzle pressure ratic, 1.e., total pressure..._
divided by free-stream static pressure.

TT7 oK (°R) Togg? Temperature of exhaust at nozzle
exit.

3.2.7 Lift_Fan Noise

This section describes the subset of the SNBISIN parameters used to
predict 14ft fan notse. These inputs are supplied in addition to the
appropriate 4GDATA parameters described previously. (Note: for AdB
corrections, see seccion 3.2.1 on 1ining attenuation and configuration

corrections).

variable Units Default Deseription

AREAS me(£+8) Pan discharge area, IF = 0. No aft
fan noise 1s calculated.

CRFPR8 Pan pressure ratio forthe relative tip
Mach number of 1.025.

DELTAS degrees 0 Engine attitude angle.

DI1AMS m(ft) Fan inlet diameter. IF = 0. No inlet
fan noise calculated.

FPRS Fan pressure ratio, 1.e., total pressure

aft of a fan stage divided by total pres-
sure just forward of the fan stage.

ITYPE ITYPE = 8 for 1ift fan noise. This
vartable must be specified in the first
case for each noise type for each
configuration.

NB8 Number of fan blades.
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Variabile.
NENG

NTYPE

RN18
RS$8
RTS8

Units

RPM
percent

Default

3.2.8 Ejector-Suppressor Noise
This section describes the subset of the ENPISIN data set used to predict
ejector-suppressor nofse. These {nputs are supplied in addttion to the
4GDATA parameters desceibed previously. (Note: For AdB corrections, see
the section 3.2.1 on 1ining attenuation and configuration.)

variable
ARS

AREA9
cv9

DELTS
EMACHS

EXNM9
ITYPE

IEY9

Uriits

ne(#t?)

degrees

pefault

Description

Number of 11ft fans being considered.
If other than i, must be specifted for
the first case for each configuration.

Number of noise types in a configuration.
(Note: Must be specified only in the first
SNGISIN data set of each configuration for
the first case of a run.)

Retor rotational speéd.

Minimum rotor/stator spacing.

Relative tip Mach number of the fan without

inlet guide vanes. If RTS8 iy less than or

equal to zero inlet guide vares are assuined.
1f less than one but greater than zero theve
{s no buzzsaw.

Description

Ares ratio of suppressor nozzle, i.e.,
primary plus secondaiy flow area divided by
primary flow area.

Discharge area of supprassor nozzle.
velocity coefficient for nozzle.

Angle betweeh thrust vector & horizon.

Exhaust Mach number for ejector (only
needed 1f 1EJ940)

Exhaust Mach number for nozzle.

1TYPE=9 for ejector-suppressor noise.
This variable must be specified in the
first case for each noise type for each
configuration.

Switch for ejector and/or suppressor
1£39=0 - bare suppressor
1EJ9#0 - ejector/suppressor
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Variable inits Defauls
NENG 1

NTYPE |

NUMS

PA9 e (£t2)
PCVY

Ps9 ATM(psia)
PTSY *K(°R)

SMACHY
sT9 °k{°R)

3.2.9 Propeller Noise

Description

Number of engines. If other than 1 must
be specified for the first case for each
configuration.

Number of noise types in a configuration.
(Note: NTYPE must be specified only_in

the first aNPISIN data set of each
configuration for.thé first case of a run. )

Number of discharge elements of suppressor
nozzle.

Di.sctiarge area of ejector (required only
if 1EJ940).

Velocity coefficient for cjector
(required only if 1EJ9 #0)

Stati¢ pressure in exhaust at.nozzle
(required only {if IEJ940)

Static tesperature of exhaust at ejector
exit. (reguired only if IEJ9¢0)

Mach number of indu.ed seeondary air
Static temperature at nozzle exit.

This. section describes the subset of the SNPISIN parameters used to
predict propeller noise using the empirical procedure defined in the
referente. The naxt section describes inputs for the theoretical rotor
procedure which may be used in lieu of this module. These inputs are
needed in addition o the appropriate BGOATA parameters described
previously. (Note: for AdB corrections see section 3.2.1 on

1ining attenuation and tonfiguration corrections.)
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Variable
AsSuB10

B10
D10
DELT1D

DSUB10

ITYPE

NENG

NTYPE

RPM1Q
T10
Wio.

Units Default
sq.m(sq.ft.)
m(€t)
degrees O
m{ft)

1

1
RPM.-
N(16f)
KW(HP)

Description
Total blade area.for one side of
propeller.
Number of propeller. blades
Bropeller diameter.

Angle between gross thrust vector
and horizon.

Characteristic dimension for the blade

3?3?3§§¥u°§u8;§‘sﬂan. {.e. the axial

ITYPE = 10 for prepeller noise.

This variable must be specified in the
first case for each noise type for each
configuration..

Number of engines. If otlier than one

must be specifted for the first case for
each configuration.

Number of noise types in a given ceafigura-
tion. éNete: NTYPE must be specified only
in the first SNQISIN data set of each
configuration for the first case of & run.)
Propeller rotaticnal speed.

Propeller thrust.

Bropeller shaft power.

3.2.10 - Helicoptar, Propeller. and T41¢ Rotor Noise

This section describes the subset of the &NPISIN parametert used to
predfct helicepter, propelier.and tilt-rotor noise based on the
theoretical procedures defined in the reference. These inputs are
needed fn addition to the appropriate &GDATA parameters described
previously.

(Note: For AdB corrections, see section 3.2.1 on 1ining

attenuation and eenfiguration corvections, sectien 3.2.1.)




Variable
AB11

BN
CEETY

DELTLY. ..cen
DEV1

TN
ITYPE

IRR11

LLF11

NENG

NTYPE

an
RNT1

Units Default
mz(ft‘)

24.4
degrees o
m{ft)
m(fe).
0
2
1
1
N-M (ft-1bf)
0.8
RPH
5.0

pescription
Total blade area of one side of roter.
Number of blades per rotor(2. € B1L g 6.)

Constant (¢) ia Toading law Eq. 61 when
oEmmS (see XMM11 and XLMC11).

Ynale betve ~
ngle between gross thrust vector and
horizen. (Applys only to the main rotor.) .

Characterictic dimension for the blade
gecmetry at 0.7 span, {.e., the mean axial
projected chord.

Tip diameter.

ITYPE = 11. for helicopter noisa. This
vardable must be specified in the first
case for each noise type for each con-
figuration.

Indfeator for spacifying {f the rotor being
considered is the main retor or tail rotor
IRR11=0 for main retor

#0 for tail rotor
(Note: 1f the tail rotor is being considered
the thrust axis 1s assumed: herizontal and
petéhpet)mcu‘lar to the heticopters flight
path.

Loading Taw indicator (see Ref. 1 for
equations).
LLF11=1 apply;n to hovering helitopter

to helicopters and. tilt
potors (Eq. 508).
=3 ?Eply;gg)to low speed propeliers
q. .
=4 ?gpwég%)to..lon«s@peed propellers
q. .
=5 ?gpl'y;gg.) to medium speed propellérs
q. .
=f user m):uts loading law perameters
(Ea. 51}.

L 2l

Number of engines, 1.e., rotors. 1f other
than 1,. this must be specified for the first

nolse component of each typ of propulsion-...

system.

Number of tofse types in the configuration.
(Note: NTYPE must be specified only it the
first ANDISIN data sét of each cor figura-
tion for the first case of a run.)

Shaft torque.

Dimensionless centrofd for equivalent
point load on 2 rstor blade.

Rotor rotational speed.

Lift curve slope for a single blade
(appiies 1€ LLF11=2).
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Variable
™
XML
XLMCN

32

Untts

Default

(18115 F——

2.0
30.0

|

Deseription
Thrust per rotor.
Constants(m &PAQ) in loading law Bq. 61.

Applies when LLF11=6,




i

Ty

7. § -

3,2.11 Measured.Data Input.

This seetion describes the subset of the ANQISIN parameters required

for inclusion bf measured data. The SPL variable described in this
section is an arvay of sound pressure levels 1. d8 re 20 '\i/m2 as

a function of frequency (preferred.1/1 octave bands or 1/3 octave bands),
a prescribed engine performance parameter, directivity angle, and
elavation angle. In order to.minimize core size, this array is.
assigned to local storage in.the measured data overlay and the input

is. read in an 8 field, 10 columnn per field decimal format rather than
the Namelist &NPISIN format. The measured data discussed in this
section is 1imited to one power. p)ant and can be gpecified only once
during a. computer vun. The only variables which can change in.
succeeding cages is tha RGDATA patameters,wee-fem&mm
4 DELT (2, aud t+he conﬁjurwhow covrections
discassed in Sectrbn 3.24/,

Refer to section 3.3.2.fér sample input data which includes measured

data.
Variable Unit Default Description
BETA12(1) degrees Independent variablé array of elevation
vess ggﬂl‘:s um a{o corr:}gte gne.dmggsg:gg
’ » . 3 ¢ sound sou
BETAT2(N) degrees 111 have no BETA12 entries indicated
by N8TA12 = 0. N = NBTAY2
DELT12 degrees 0 Engine inclination angle. |
EP12(1) Independent variable array of engine
perférmance parameters needed t6
coprelate the measuved SPL's.
EP12(N) R = NEP12
L
ITYPE ITVPE = 12 for measured data. This
variable must be sgec'lfied in the
first case for each noise type for each
configuration.
NBTA12 0 Number of entries i the BETA12 data |
array. (N8TAT2 = Oor2 < NBTA12 & 5) |
NEP12 - : . Number of entries in the EP12 data ‘
array. (2 € NEP12 £ 5) ‘
NPSINZ Number of entries in the PSI12 data array.
(2 £ NPSIT2 & 17)
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Variable
NTYPE

PSI12(1)
PSI12(N)

Unit

degrees

degrees

Default
]

Description

Number of nofse types in a configuration,
(Note: NTYPE must ba specifiad only in
the first &GHAISIN data set of each con-
figuration for the first case.)

Independent variable array of directivity
angles usaed to correlate the measured
SPL's, N = NPSIZ

NOTE: SPL array is input with (8F10.0) format- directly
following the SNPISIN data set.

SPL(1)
$PL(N)

d8
P

Dependent data array of $PL's in dB for
nolse versus (f, PSI12, EP12, BETAI2).
Where f is. the frequency (efght reférred
1/1 octave bands or twenty-four 1/3 octave
pands defined 1n Table 4 of Ref, 1)
Igpgts ?re for free-field noise conditions
atR=1m

Note: _
sPL(n) = F(ly J, K,.L) where

= 24 for 1/3 octave band amalysis
= g for full octave band analysis

k2 = NPSI12
k3 = NEP12

1, J, K, L) are indices corresponding to
£, PS112, EP12, BETA12) where frequency
¢ varied first, then the dirvectivity
angle, then the engine performance para-
meter, and finally the elevation angle
it applicable.




3.3 Sample Cases

The following section 18 divided {nto three sections: Control Cardsi
sample liput Data; and Sample Output Reports.

3.3.1 Control.Cards
1BM Job control.language instructions are 1isted below. t6 run the

noise séurce-estimation on an I8M 360/370 machine under the ps
operating system.

cet.

1

//OPBNAME format per MStaﬂat:wn)
//EXEC PGM = IEBGE

//SYSPRINT Dn SYSW‘I-"»A
//SYSIN ob

DUNM
//SYSUTZ bD umasvsm DSN=BCARDS , SPACE=(TRK,(5,1}),
/798 = (LRECL = 80, RECFMeF, aLstzzaaoO), 018P=(NEW, PASS)
/78¥sutt bD
[ input DATA for.noise estimation

sen: Section 3.3.2

/*

/EXEC PG = TEBGENER this step prints out the
%gtggﬁm gg SYS@!YH“A_ above input DATA
//SYSUTZ (1] sstsm-a. DCB=BLKSIZE=400

115Y B0 DSN=&CARDS., DISP=(pLD,PASS)
//Exec FaRTaLﬁ, Tmtf-4. REGIPN=330K
//LKED. SYSIN DD ¥
Binary Approx 3 card boxes ]
peck for noise estimation program.

*

//ao FTO8F001 BD  UNIT=SYSDA, SPACE=(CYL,(1,1)),0CB=(LRECL=136,
BLKS1ZE=644,RECFM=FB)

/Gﬂ FT09F001

%gg mgggg} [Same JCL format as for]
/168 . FT12F001 FT0BF01
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¢1.

/6@ . FT13F001 DD  UNIT=SYSDA, S?AC&-QCYL. 141;;
/6B . FT20EQ0T DD  UNIT=SYSDA, SPACE=(CYL.(1.1)),DCB=LRECL=80,
/ BLKS1ZE=800, RECFM=FB)

The above JCL cards for FTZOF001 are used only {f the
optional noise data for noise contour estimation is
desired(see section 2.0.& NLAPT in section 3.l...

;‘GD . SYSIN 60  DSN=&CARDS,DISP=(@LD,DELETE)

- -— D

optional noise data has been written to file 20.

This datd 1s vead as input to the ﬁrecampﬂer pro-
gram which generatés @
ata subroutine for the contour progrem (section
4.0-)h Ehis routine i¢ then punched, printed and
ompiled.

//EXEC  FPRTOLG, TIME=1, REGION=110K
JILKED. SYSIN DO *

{ Binary Phase A wef. 2 ]

The following control cards are needed only if the ?

Deck pre-compiler

*

7/68 . FT20F001 0D DSNﬂ&&TAPEZO.BISPﬂ(@LD,DELEIE%

7760 . FT21R001 DD  UNIT=SYSDA,DSNsB&TAPE21,DISP=(, DELETE),
/139ACE;$400.(80.80)). 008=(LREGL=40,BLKSIZE=400 RELFMAFD).

V6D . FT22F001 ~ DD’ UNIT=SYSOA,DEN=AATAPE22,81SP=(NEW,PASS),
//sPAce-(4oo.§eo.eoz).oca=cuaect-eé.aLxsxze-aoo.aechpFa)

JEXEC  PAMMIBSGENER (Punches the.data routine for the real time contour program)
//SYSPLINT DD SYSPUT=A

719VSIN DUMMY

7/s¥s8ut2 oD svs¢ut=a.uca=éLnscu=so.aLxsxze-aoo RECFMePR)

J7SYSUTT DD UNIT=SYSDA,DSN=AATAPE22,D15P=(pLD,PASS)

//EXEC  PGM«IEBEENER (Listing of the data rout né)

J/5YSPRINT DD SYSPUT=A

J/SYSIN DD DUMMY | o |

7/SYSUT2 DD SYSPUT=A,DCBe (LRECL=80,BLKS]ZE=400 ,RECFM=FB)

//SYSUTY __DD UNIT=SYSDA,DS P&&TAPEZZ.DISP-(Q&D.PASS)

J/EXEC  FORTGC,PRAM,FORT= MAP,DECK, TIME=1,REGION=110K
J/FORT. SYSIN DD osunasxAPeza.Dtsp-igtu.oéLareJ

/* the tast job step produces a binary date-subroutine for

the 360 version of the contour program.

. S~
"~




3.3.2 Sample Input Data

Tho following set of input data refleets the.flaxability of .the

program in making studics of various 1ining effects upon tho overall fan
noise. For gach of the seven cases both Inlét and Aft-fan noise werc
predicted. Difforoat eutput roport options.wara used for each cane
§0.that tho uscr may more casily use this fcature (scoc IBUT, scction

3.1).

The cases listed aro affected by the following Vining characteristics:

Case 1

Case 2
Case 3
Case 4
Case &

Case 6
Case 7

Single design point, single layer, user defines.
peak attenuation for target frequencies.

Same extept program calculates peak attenuation.
Multiple design point.
Double layer 14ning.

Single design peint, single layer lining, user
inputs lining geometry.

Same as S-except multiple design point.
Same as 6 except double.layer.

For a full explanation of the 1ining inputs see section 3.2.1 and
section 5.1.4 in the engineering anatysis report.
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SAMPLE CASE 1-ILLUSTRATES OUTPUT OPTIONS,
(QUTPUT SHOWN 1N SECTION ,y3In. 3

€n.,2

BUZ2SAW
AGDATA ALTRG800., AMACHw0,292, 1GDR=1, I@UT(‘)'I.2.3.4.5.6,7.IUN1T'1.
SLOIST(1)=1,, 1DOP=0 &KEND
747 FLYOY%? T/0
9y

ANGISIN HSTGAB=1,NBAE(1)=44,FPRAG(1)s] 486,D1AM4(1)a7,68,RSS4E(1)=300,,
EL H4ﬂ1.98.EDH4DO.279.RN145°3300..RTS4661.273.CFPR4°1.29.DELT45~0..

NENG=4, ITYPE=4,NTYPE=2, [DP4u], ILAY4e] L INAs] NTF4s2, IMA4el
TF4(1)W2000.;TF4(2)-4000..PCT&4(1)ﬂSO..PCTA4ZZ)'50..PLA4(1 a28.28,...
PLAA(Z&Q18.6.FH4=-0.4.CF4°1116. 4END

&NO1SI ITYPE°5.5L¢H5°1.95.E0H5°0.279.lDP5°1.XLAY5v1.LINSU1.NTF5ﬂ2.
IMAB=1,TF6(1)=2000, TF6(2)-4000..PCTAS(L)'50..PCTAG(Z)HSO.,
PLAS(1)=11.4,PLAS(2 013.4é§220$g3.CF5ﬂ1116..AREA5(1)°20. 4END

KADATA 1QUT(1)=1,6%0 &END
blank

ank card
GN@ISIN 1TYPE=4,NTYPE=2,IMAd=0, PLA4(1)=0, (PLA4(2)=0., &END
GNGISIN ITYPE=S, IMAS=0, PLAG(1)u0, ,. PLAS(2)=0, &END
CASE THREE
SGRDATA 1QUT(1)=2,6%0 &END
blank card)
ANPISIN 1TYPE=4 NTYPE:2,IDP4e2 &END
ANPISIN ITYPE=5,1DPE=2 &END
CASE FOUR
&GDATA 1QUT(1)=3,6*0 &END
(blank card)
ANAISIN ILAY432.ITYPE=4.NTYPE=2 4END
ANAISIN 1LAY5=2,1TYPE=5 &END
CASE FIVE
4GDATA IQUT(1)=4,6*0 SEND
(blank card)
ANBISIN ITYPE=4.NTYPE=2.IDP4=1.ILAY4=1 LGM4=1,ELPH4=0.,
EDH4=O..R1N4(1)=1‘.R1N4(2)=1.279.TL4(1 =(,868,0.858,
NWL4=2 &END
&NBISIN ITYPE*S.IDPB=1.ILAY5=1.LGM5=1.ELOHBﬂO.,R1N5C1)=1..
R1N5(2)=1.279.TL5(1)ﬂO.SS%Agéeg?iNNL5=2.EDH5=0. &END

SGDATA 1QUT(1)=5,6%0 SEND

(blank card)
ANAISIN 1TYPE=4 ,NTYPE=2, IDP4=2 BEND
ANAISIN ITYPE=S,1DP6=2 &END

CASE SEVEN

4GDATA 18UT(1)=7%0 BEND

blank card)
ANATSIN 1TYPE=4,NTYPEs2, ILAY4=2 &END
ANAISIN ITYPE=5,ILAYS=2 &END




SAMPLE INPUT CASE 2 - ILLUSTRATES USE OF
MULTIPLE PROPULSION SYSTEMS WITH CONFIGURATION CORRECTIONS
(OUTPUT NOT SHOWN)

THIS 1S A MULTIPLE CONFIGURATION CASE NO. 1

SGDATA SLOPE=0., ALTPG=10. ,ALTPG®6. ,@8S=2,SLDIST(1)=500. ,600. NTENG=2, .. . ..

TUNIT=1, TEGA=0, 1SPTRM=0, 16DR=1, AMACH= 1, 18UT(1)=1,2,3,4,5,6,7 SEND
FIRST CONFIGURATION --AUGMENTER AND PROP

ANPISIN NENG=T,ITYPE=6,GAMA6=1.4,TT6=760. ,XNPR6=2. ,

DELT6=35. ,AD6=5, 32 ,DE6=. 456, NTYPE=2 4END

SNGISIN 1TYPE=10,NENG=1,T106300, ,10=1300. ,

RPM10=790.., D10=15. 97, DSUB1 0=, GASUB10=56., ,B10=4. ,DELT10<0. END
SECOND CGNFIGURATION --PROP ONLY

ANJISIN NTYPE=1,I1TYPE=10, NENC=1,T10=188.,W10=21.3,

RPM10=1720. ,D10-5. 0, DSUBT 0=0. 12,ASUB10=5.14,B10=4 ., DELT10=0. ,

Icm1 O:Z’NPSCRSB .P'SCR(J )3100 ‘50 X} 900 J30. ,170. FY

DPB(1)=12#10. ,12#20. , 12¥25..,12*30. ,24%40. , 12¥35. ,

12#30.,12+20. 112410, &END |
MULTIPLE CONFIGURATION CASE KO, 2

SGDATA SLOPE=0. ,ALTP=10. %&FR=6..N¢BS=2,SLDIST(1)=SOO.,600.,

TUNIT=1, 1EGA=0 , 1SPTRM=1, 16DR=1, AMACH= .1, 1UT(1)=1,2,3,4,5,6,7 SEND

1 SECHND CASE ~-FIRST CANFIGURATIPN

ANDISIN NENG=1,I1TYPE=6,GAMAB=1.4,TT6=760. XNPRE=2.,

DELT6=35. ,AD6=5. 32, DE6=. 458, NTYPE=2 &END

ANPISIN 17YPE=10,NENG=1,T10=6300. W10=1300. ,

RPM10790. ,D10=15.97,,DSUB1 0=. 5, ASUB10=56. ,B10=4. ,DELTI 0=0. &END
$ECOND CASE --SECAND CBNFIGURATION --

SNGISIN NTYPE=1,1TYPE=10,NENG=1,T10=188. ,W10=21.3,

RPM1021720. , D10%5. 0 ,DSUB10=0. 12,ASUBT 0=5., 14 ,810=4. ,DELT10=0. ,

IC¢R10=2.PSCR(3)=1\0.,09821;=40.,DP8é2;=42..

DPB%3;=35..DPB%4)=30..DPB §4=25.DPB(6)=21. ,DPB(7)=19. ,0PB(8)=15.,

DPB(9)=20. ,DPB(10)=20. SEND
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SAMPLE_INPUT CASE FOR MEASURED DATA
c1. 2
CASE NUMBER BN

&GDATA  IGDR=1, IOUTS)?I +2,3,4,5,6,7 ,EPP=1. ,ISPTRM=1 &END
CENEIGURATI@N. F@R MEASURED DATA AND PR@PELLER N@ISE

&NPISIN NENG=1, NTYPE=2, ITYPE=2, NBTA12=2, NEP12=2,
NPS112=5, EP12(1)=1.2, £P12(2)=1.6, BETA12(1)=15., 45.,
ps112(1)=10., 40., 0., 120., 150. &END

cg1. 1 11 21 3 41 51 61 n

810 82. 82& 830 830- 82. 820 820
83. 83. 83. 84. 84. 83. 83. 83.
84. 84. 84. £5. 85. 84. 84. 84.
85. 85.. 85. 8é6. 86. 85. 85. 85.
84. . 840 840 850 85' 84w 734“'” 840
93.. 93. 93. 94. 9. 93. 93. 93.
9. 94. 94. 95.. 95... 9. 94. 94.
95, 95. g5. 96. 9%. 95. 95. 95.
98.-. 96. g6. 9. 97. 96.. 9. 96.
95. 95, 95. 9. 96. 95.... 95, 95.
8‘_0 8]0 8]. 820 820 81 . 81. 81o
82, 82. 82. 83.. 83. 82. 82. 82.
83.. 83. 83. 84. 84, a3. 83. 83.
840 840 84. 850 850 840 840 840
83. 83. 83. 84. 84. 83. 83. 83.
920 920 920 93; 930 92- " 920 920
93. 93. 93. 94, 9. 93. 93. 93.
%. 9. 94. 95. 95, 94. 94. 94.
95. 95, 95, 96. 96. 95. 95. 95.
94. s4. 94. 95, 95, 94. 94. 9.

{ , |
ENPISIN  1TYPE=10, T10=188., W10=21.3, RPM10=1720., D10=5.0,
DSUB10=0.12, ASUB'|0=‘5\.14. 810=4., DELT10=0. &END

A CASE NUMBER TWp
&GDATA EPP=2,0, ALTPG=500.., SLDIST(1)=500., AMACH=.1,
SLOPE = .2 &END
» (lank card)
SNDISIN ITYPE=12 &END
SNBISIN ITYPE=10 &END

*NOTE*

The SPL input above corresponds to 8 full-octave band levels versus five
values of & directivity angw. two valués of an engine performence parameter,
and two values of an elevation angle, 1.e., SPL(n) = F(I, J, K, L) where

n = 1+8(J-145K-1+2(L-1))) and the tndices (I, J, K, L)
correspond frequency (f;. divectivity angle (), engine performance (EPP),
and elevation angle (po réspectively.
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3.4 Machine Requirements

This program is designed to operate on tho 1BM System 360 or 370, Approximately
230K decimal bytes are recuired for operatioh., Data fnput s through
cards, tape or disc card imagn pacords. Output 1s to a line printer,
Should the eptional file of noise data versus a prascribed engine per=-
formance parameter, elevution.angle and 10910 of the rangé at CPA be desired,
files (TAPE20, TAPE21) must be available as scratch files and file
(TAPE22) which contains the data subroutine is used for card vutput.

3.5 Operating System

The program has heen checked out under the MVT operating system on the
18M370-155H and the TSS system on the IBM 360/67.

3.6 Resource Estimates

The tentral processor (CP) time required to-process a- job depends
upon which program cptions are used. The major factors influencing the
time per case are:

1. The number of noise components included in the
description of the noise souree.

2. 1/1 or 1/3 octave bands for predicted neise spectra (the-1/3
cctave band option uses approximately twice as much CP time).

3. Number of sideline observer positions.
4. Lining attenuation and configuration corrections,
5. Optional output reports.

several rune were made during the final checkout stages of the program.
The following times are average estimates of the CP time per noise component
for a single sideline position with no Yining attenuatien or configuration
corrections s but with all the optional reports written.

Notse Type CP Time - Set.

.

Jet

Core and Turbine
Intet Fan

ﬁft Fag "
ugmantor Wing
Blown Flap

Lift Fan
Ejector=-Suppressor

Propeller

Helicopter

.

- o .
COQODOoOTIIOC

.

NNACTANH DN
- .

o o

Lining attenuation and configuration corrections add appro:imately 10%
to these figures.
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3.7 Diagnostics

The following ts a 14st of the diagnostic messages which are printed
when vardous error conditions are detected by the program,

1. TP MANY ENTRIES IN ALTITUDE VS TEMPERATURE TABLE.
MAXIMUM ALLPWED IS FIPTY. ISA ATMPSPHERE IS ASSUMED..

2. TP@ MANY ENTRIES IN ALTITUDE VS PRESSURE TABLE. MAXIMUM
ALLPWED--IS FIFTY. ISA ATMPSPHERE IS ASSUMED.

3. TP MANY ENTRIES IN ALTITUDE VS RELATLVE HUMIDITY TABLE.
MAXIMUM ALLPWED 1S FIETY. ISA ATMPSPHERE .IS ASSUMED.

4.. -ALTITUDE VS TEMPERATURE TABLE IS UNDEFINED. MUST HAVE
AT LEAST TWA ENTRIES. ISA ATM@SPHERE IS ASSUMED.

5. ALTITUBE VS PRESSURE TABLE IS UNDEFINED., MUST HAVE AT
LEAST TW@ ENTRIES. ISA ATM@SPHERE-IS ASSUMED.

6. ALTITUDE VS RELATIVE HUMIDITY TABLE IS UNDEFINED. MusT
HAVE AT. LEAST TWP ENTRIES. ISA ATM@SPHERE IS ASSUMED.

7. EPFECTIVE TIP MACH NUMBER QUT @F RANGE (GT 0.93 AR LT 0.)
@R BAD INPUTS.

8. TP MANY TARGET FREQUENCIES SPECIFIED FPR LINING., @NLY
FIRST TEN ARE USED.

9. TPP MANY WALLS SPECIPIED IN FAN.LINING. @NLY FIRST TEN
ARE USED.

10. NP WALLS HAVE BEEN DEFINED FPR FAN LINING.
11. ERRGR WRITING RANDOM FILE JPB ABPRT.

12, ERRPR READING RAND@M .FILE J@B ABPRT.

13.  **¥PATAL ERRGR***BAD GEPMETRY.
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4,0 NOISE CONTOUR COMPUTER PRGGRAMS

Two Fortran IV programs are previded to compute noise contours based
ont the procedures defined 1n section 5,3 of Referance 1: an IBM 360
version for "batch® processing and a SIGMA VII version for "real time" pro-
cassing with the NASA-Amas flight simulator. The computation procodures
for the two programs are the same-enly the {nput-output controls differ.
The SIGMA VII version has been written to conform to the flight simulator
requirements and is used by means of a subroutine call. During the
initialization stage of the flight simulator, the program needs no {nput
other than the acoustic data routine generated by the noise prediction
computer program or an equivalent set of data. In this stage, tables for.
the acoustic duta functions are generated in the core of the SIGMA VII
computer. During the flight simulation stage, input to and output from the
program is by a 11st of arguments in the subroutine cail. Printing or
plotting of input/output variables {s handled by the calling pregram.

The 1BM 360 ve'sfon has been written to function in a stand-alone
mantier. The aroustic data 18 input in the same manner d&s the SIGMA VII
version via & data routine. Additional input variables for initializing
and defining aero/propulsion parameters during an atreraft's flight are
speeified on cards. The output from the program 1s a printed 1isting of
the results and optional magnetic tape(s) for CALCF P plotting. Sample cases
are given in sections 4.7 and 4.8,

4.1 Usage of the SIGMA VII Noise Contour Program

The uze of the program is made by a subroutine call as shown below.
The acoustic data routine genarated by the noise source computér program
or its equivalent must be included as part of the contour program during
compilatton and loading into the SIGMA VII system. For best results these
data should correspond to the conditions outlined in Teble 11 of
veferance 1.

CALL VALUES(IMQDE.NLS.NLF.XF,YF.Z,SCI.DE.EPP.SD,X1.X2.Y1.Y2.SUM.SLNL.IEC)




The {nput arguments are:
IMADE Indicata: to denote the state of the simulator

IMGDE = -1 for inftialization state
» 0 for nold stato
» 1 for flight nimulation processing stato.

NLS NLF Indicos donoting the neise levels fer tho first ond
last noise. centour. Tha user has the optien of selact=
ing up to fivo nofse lovuls: 86, 90, 95, 100, and 105.
Thase levels arc set {ntersally in the program throu?h
a DATA statemont in subrouting DATAIN for tho variable
array ANS. The variables NLS and NLF act as peinters
in the ANS array, and the output arrays(X1,X2,Y1,Y2,SUM,
1E6). For example, 1f NLS = 2, and NLF = 4, the noise
contours having vaiues of 90, 95 and 100-will be computed.
RESTRICTION: 1€ NLS < NLFS 6.

XF,YF,2 Areraft coordinates(X.¥.?) in fiaure 77 in Ref. 1.
The units for distance must ba the same
as those used te form the acoustic data in the noise
source computer program....

SCL-... Directivity angle in degrees for maximum.rassby noise
(see ¢ 1in Figure 77of Ref. 1).

DE Engine attitudeé an%}e {h degreus relative to horizon.
(see ¢ in Figure77 of Ref. 1).

EPP Engine performance parameter-—

s sideline? distances for U in Figure77 in Ref, 1 for

max {mum passby noise estimates. The number of values
for SD 1s counted by the centour program with the
restriction: 1< SD < 10 000.

The output arguments are:

X1,Y1 Cooeainates1 for.each contour on thé positive side of the
flight track.-.

X2,Y2 Coordinates1 for.each contour on the negative side of the
flight track.

SUM Aceumulated areaT {nside each..contour.

SLNL Maximumz passby fhoise level estimates at the sideline distances
U= SD (see above and Figure?7 in Ref. 1).

1EC Error Code' Array

= -1 {ndicates no error

= 0 {ndicates present contour has clesed

= 1 {ndicates directivity cone does not intersect ground
plane at predictad distance, hence no solution possible.

Y These variables must be dimensioned(length=5) in the calling routine. The
resg\ts are stored consecutively from the NLS element to the NLF element of
each array.

2 Those arrays must be dimens foned(Yength=3) in the ealling routing.
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4.2 USAGE OF THE IBM 360 N(‘)ISF CONTOUR PROGRAM

The deck stacking instructions for using the 1BM 360 NOiN cONtOUT Program aie
listed bolow. The acoustic data routine generated by the noise sourde computer program's
podt procasser (Ret, 2) or 1£s equivalent must be iacluded as part of the
contour progran during compilatiun and loading-inte.the. 1BM. 360 syatem.

4.2.YInitializatien Parameters

Card No, | Normally the first 3 columns of this card are blank: the remalinder may be
used for comment, However, if the user wishes to check his output before
using the CALCOMP plotter, he should run his job with the program option
IPLOT = -1, This option directs the program to save the output on a data
tape, file TAPE 2, to be used later in prepuring plot tape, The user may
thea check his printout and resubmit the Job to the IBM 360 witha 1"
punched in columns 2 and 3 of this curd, The only additionul input needed
will be the three curds (No, A, B, and €) defining the plotting options (see
poge 48).

If Ui first 3 columns of card Nox | are blank, the following Namelist &DIGINT puarumeters
are required for initialization of the program variables, The sume procedure for Fortran
Nartelist as specitied in section 3.0 is to be used except the Namelist name s
a SDIGINT .4nstead of &GDATA or SNPISIN. .

Vatiable Units Derault Description
Name Value .
NL e S The mhagimum numbet of noise contouts to

be calculated for each flight path,
RESTRICTION: | S NL €5,

ANL(1) EPNuUB (PNdB) 85 The.aolse.lovels applying to each contour.
ANL(D)) " 90

ANLE3) " " 95

ANL(Y) » " 100

ANL(5) EPNdJB (PNdB) 105

IUNIT 0 Sprecifids the units for distance input and
output
JUNIT = 0 for MKS units .
= 1 for Ehghsh units,

IPNDB 0 Specifies the units for noise levels
input and output
IPNDB = 0 tur EPNJAB
= | for PNdB.
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Variable Units Default: ' . Description

Nathe Valise
IPLOT 0 Spccif%cs if tapes are to be-prepared for
CALCOMP plotting.
IPLOT = -1 for ptepating contour
pointdata tape

= 0 fot printout only.
= 1 for prepating complete
plot tape.

4.2.2 AerofPropulsion Parameters
I£ the first ¥ colugrns of card.No. |- age blank. the. following-set of data.cards are

required immediately after. the Nametist &DIGINT parameters. For multipke flight paths,
this data set is to begepeated. -

Title Card. Formaut (1L8A4)
Variabie Name- Description.
TITLE. Title card for.each flight path case.. .

NOTE: The maximunyaumber of characters is 72,

After the title card, the foltowing Namelist &DIGSIM patdmetefs are 10 be specified. The
saine procédure for Fortran Nanetist as showh i dection 3.0 {8 to be used except
the-Namelist name fs_&DIGSIM instead of” &GDATA.

Vatiable Units Default. Desctiption

Name Valre

DSCl dégtees 110 Disectivity angle for maximum passby
ngise.

SD(1} m(ft) 1.0 Bideline distance U in figure 77 in Ref. 1

sD¢) i £t) 153.4 passby noise estinate.

SD() meft) 4833 RESTRICTION: | £ SD S 10000,

NSL 3 Number of sideline distunce values,

RESTRICTION: 1 < NS1L.< 3

1§ the usi + does not wish to have all (NL) contours speciticd in section 4.2.1 calculated
fof this Might path, he is sble to specity the subset of the ANL zrray to be used:
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Variable Default . - Pescription
Name_ Value

‘ .
NLS 1. Indices denoting the naise-tevels for. the
NLF . ~ .NL first and last noise contous to.be calculated

for. this flight path. The.variables (N LS, NLF)
act.as pointers in the ANS array spevified in
mtion “02 01 .

RESTRICTION: | SNLS SNLF < NL-

EXAMPBLE: Suppose the.values for ANL are
80, 909, 100; 110 with NL.= 4, and- we want-
only the 90, 100 EPNdB contours for this
flight path. Then the values to be specitied
for NLS and NLF are NLS =2, NLF = 3.

The progeam permits.the user te-specify the aeto/propulsior paranreters in two ways, The
first method-iets the user. define the parameters i atabular function form and the incremetit
at. which noise levels aze to-be.computed: The second tets the user define.the-discrete-points
along the flight path where céntour paiats are. te-be calculated.

Method L
Vatiable.—  Units Default Description
Naine Value .
NEPP 2§ Numbet ¢ f points along the thgtt track
whete noise contour peints ate to be
calculated,
RESTRICTION: ) SNFPP €100,
DS . m {{t) Step siz¢ along fight track fof cormputing
contout points, i.e., distance between flight
path points (xi. Yi) and (Xi_l.YH)-shown
in figuré 77, These coordinates are obtained
bY lineaf interpolation on the prescfibed
flight, pathi. -
NB Nismbet of points defining the flight path.
RESTRICTFION: 2"€ ND 20, .
DXL e el €F1) Arbay of % coordinates (figure77 in Ref.1) for
flight path.
DDX(ND) m (ft)
YRR mest) Atrav of ¥ coredivates (Figlive 71 §n Ref. 1) for
NN ce Sigha |t SOffesfonding 1o DN VaUCS,
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Vasiable Units Default
Nane - Value
DDBY(ND) m-(ft}

DDZ(1). m (ft)-
DDZND)  m(f)
DDDEL). degrees... .,
.E;ISDE(ND).“._R_-_.;:{'eére‘es
DDEPR(1)

DDEPR(ND).

Method.2

NERR -

Xl m(fty
DK(NEERL —  n (£t)-

DY<1) mft)
BQ(NFPP) m ift)

DZ(1) i (£1)
DZ(NEPP)  m Sty

DDBE(L) degtees
DDELN-EPP) a;érees
DEPR(1)

DEPR(NFPP)

ISTOP 0

Resceiption

¢ ’

Array of Z ceordinates (figure 77 in Ref. 1 for
flight path, corrésponding to DDX, DDY
values,

Array of éngine attitude-angles for
defined positions along flight path.

Array of enigine performance parameters for
definet positions along flight path,

Numbet of points alng the flight track
wheteneise éontour peints are to be
calculated.

RESTRICTION: 2 < NFPP <100,

Artay of X coordinates (figure 77 {nRef. 1 for
flight path,

Asray of Y voordinates (figure 77 .in Ref. 1 for
Bight path.

Array of £ seordirates (figure 77 n Ret. 1 for
fisght paths,

Array of engine attitude angias for points
alorig flight path,

.
Ariay of efigine perforfnance parameters
points along flight path,

An indicator to denote if this is the
last flight path 10 be considered.
ISTOP = 0 denotes to do another case
= ] depates that titis et
last case,
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NOTE: This. completes. the: 1ist of -4DIGSIN parameters. For multiple f£light
paths Eeghe title card and the &0DIGSIM parameter-input are.to.be.....
repated.

Qptional Cards. A,B,C .

These: ¢ards are used. to. describe the piot cutput. if desired. Two means. are
provided. First, the vecommended way will be. discussed. The user submits

a job. to the computer with. IPLPT=-1 and cards A, B, C.described below are
omitted from. the data deck. The printout is checked for errors. 1f no. errors
are found, & second job s submdtted to the computer: with. ¢ard. No. 1 having a
“.1% punched in.columns.2 and 3, and cards A, B, C are included in the data
deck (only four cards). In.this way, the number.of plot. tapes or bad.plots
can be. veduced. The second.method.assumes. that the user's data deck.contains
no errors. Only one job {s. submitted to. the computer with IPLOT=+1 and cards
A,B,C inserted-after the. last.set of 4DIGSIM. cards. 1f ervors are presest in.
the data.deck, bad plot tapes ¢r plots vesult. This Tast. option 15 provided
6 handle "rush® jobs when computer “turnaround" time is considered axcessive
to run two separate: jobs.

Card. A. Eormat (3310.0,33(’.A2éX,A4é&2M}

Variable Column Description
Name No-. -
SCALY 1-10 Desired scale in.units of distance per centimeter..

If omitted, the. scale will be eomputed to plot con-.
tours. within the_specttied: plot dimensions belew.

XLERM- 1-20 Maximum size of the plot.along the width(shortest

side) of. the paper.

NGTE:. The wunits for- XLENM are Spe¢ified by the
variable DUNITS and. the size of the plot must.be
less than or equal. to the width.of Uhe plotier.
The % direction shown in figure 77 of Ref. 1 cér-
responds te this dimeagion.

YLENM 21-30 Safic as XLENM excent_aleng the length (Yongest side)
of the papér,
NOTE: This dimension.iust be less than or équal to
the length of the plotter: The Y direction. shown.
{n_figure 77 of Ref. 1 corresponds t¢ this dimensien.

DUNTTS 344385 Un%ts used to specify YLENM and YLENM. Input “INY
for inches or "CM® for centimeters.
A%UNTT 41-44 A four-character lable for the units of the plotted

distances % and. Y.

NLABEL 50=57 fn etght-character Tabel for the units of noise level.

The character string should be left-adjusted in the
etght-charactes posttions.

Cord B Format (10M4)

LABELX Label for the X axis 6f the contbur plot. THE
character string should be teft-adjusted tn the
40-character posttions.

Card C Foitlat (YOA4)

LABELY idtﬁe“qs LABELY ori caid B, except ft appifes to the

axts.




.3 MACHINE REQUIREMENTS

The 1BM. 360-vetsion of the noise contous program requifes 110 K decimal bytes
fosLiclddengih, Prograni.input-is-done by the card reader. ‘The output is a listing dorie
by the printer. Lf the plot option IPEQT.= 1, atile TAPE 2 is written containkiig the
noise conteut data, - IPLQ'L.= |, a complete plot fitc TAPL is prepared for offline
processing on the CALCOMP plsttet.

The. SIGMA. Vil-version.of the noise contour program. requires approximately 8 K
decimal ¢32 bit) computes. words tor field length. Input/output is done througi a list of
arguments in the subroutine.calling sequence. Any printing, plotting; or display of results
is to be-dene By the NASAsAmes flight simulator

) k.4 OPERATING SYSTEM(S)

One-version of.the fioide contovr program-is designed to operate-on the IBM 360/67
or.IBM 360:75W.computer systems.—A.second.version of the-program fias been prepared
to.opetate on the SIGMA. VAi.computer sgstem of the. NASA-Ames thght simulator,

n 4.5 RESOLRCE ESTIMATES
. 4.5.1  IBM 360 System.

The control.prosessor time requited to process a fob depends upor the [ollowing:

1, Nnmb‘ez.of,ﬁight paths on which to calculate contours,

2, Nusitber of points along each-thghts path.

3. Number of noise tevels per poifit on whick-to caleufate contours,

4,52 SIGMA Vi} Systent

Since the “feat time™ system.is concerned-with only-one aircraft position st a time.

the critical time path is the time needed to caleulate the cefiteur peiftts for up to 5 floise

levels for a-given ditcra(t pdsition. Approximdte measurements runming i a non-real-time
background mode indicate.a.0.06 sec per noise level contour point,

4.6 PROGRAM RESTRICTIONS

There is only cne additional restriction to be added to those mentioned in sections
4.2.1 and 4.2.2 for program usage. The maximum number of acoustic data points
generated by the noise source computer program is 324, See reference 1, section
5.3 and Tablel? of that report for further details.
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L. T CONTROL 'CAR?S
s Job Control Language- Instructions for IBM System 360.

JJOBNAME  (pee Instullution)
JIEXEC FiM.= IEBGENER:
JISYSPRINT . DD SYSOUT.= A-.
JISYSIN DD DUMMY
//ISYSUTZ- DD-UNIT.= SYSDA. DSN = & CARDS. SPACE = TRK. (5.1
//DCB.= (LRECL = 80, RECEM = FB. BLKSIZE = 400), DISP = (NEW, PASS)..
' JISYSUTL pp#
Mput DALA..
to Noise-Centour. Progoum_ ...

/‘

[JEXEE PGM = IEBGENER

J/SYSPRINT . DD.SYSOUT=A ..

[I1SYSIN DD DUMMY

JISYSUTZ PD SYSOUT = A, DCB = BLKSIZE = 490

JISYSUTL DD.DSN = & CARDS, BI§P= (LD, PASS)

[JEXEE FORTGLG, TIME = 4, REGION = 110K

//LKED:SYSLIB DD

) oD

1" DD

I DD.DSNAME = SYS1.NPS. DISR-=SHR

LLKED-SYSINDD.*
Bisiary. devk of Noise Contour progtaia which must.inclirde ¢ new subtoutine TEE227
genérated. by: the Noise Source Program. fot.euch Rew engik configuration.

/P-

//GOSYSIN DD DSN = & CARDS, DISE= (DLD, DELETE)

//GO.ETISFE0! DD UNIT = SYSDA, SPACE = (172%:(7)

JIGO-LALCOMP DD DSXN-= DNAME. UNIT = 24002,

JJLABEL = (SL). DISP = t KEEPY. VOL = SER = XXXXXX

1/66.E102F001 DD UNIT = SYSDA. DSN-=-&& TAREQY: BiSP= (DELETE).
1/SPACE = (400, (80.60)), DCHB = (LRECL = 8¢, BLKSIZE = 400, RECFM.= FBY
I




§.7.1 Soraple TSS.Inpux Bata for the 1BM 360/87 Computer
Sample-No. | - : '

ashes YO PLOT FROK-DATA- SRALVIOUSLY SAVED-ON FIT  Aeaee

' L MSTART ANEOS {
VOGUN- 0 5AF JUU8,PLOTCADE, o0
CINEUS 2P DATE
EFSULE  RUNFAECe ¢ .

MIES GEROT
OOFF FTB2FO0L,VS ,OSRMEwITAPLOS
— cALL HhX327SS
e ML TIHBLE00hAR NFEDL THis CARD 7O PLOT A SAVED TAFE PUT o1 1N-COL-263.-
R §, W EBNOB e e -

0
. LATERAL. OISTANCE FROM: AUNVAS—IH)
g:\;ﬂ“ ALONG RUNWAY (4}

LOBOPF
. “m ‘m-

Sampie No, 2
aMAbA  TO COMPUTE AND SAVE-ON FILE, BUY NOT PLOT  adwad

' + o RISTARY RT0S ,
LOGON-PSAE JJ0B TESTCASE, . .00 '
GEINEVS SUPOATE
oeraULS. RUNFRECeY
ks ceetor )
DOER FTO2RO01 VS ,OSNAREJITAPEOR

Cabl TEX2275% ) .
TTSTARTING 1N-CORUMN- b, THLS CAN. BF USED AS-DECK- LOBREIFIGATION, ETCocusrarnees
HROTeet EEND

SO4GIHT e} ALe80. 90,1109 IPNOBeG, o
M o“'"‘u“‘é%il'.u““"'m DX=840, , 75,200 , 640, , 1220
Dot Dstie1Z0, \ NOw2,00Xe840, 75, ,200% 640, , 1220,
1900, 27003523, 00 Ve, o..m‘&.r 1600 ,6000. , 7000, 7500, , 7980, 8860, 9760 ,
a0 T oTe 540, 10028 0. 17O 0. ,500. 15 7,533, SALL.800. SANe, :
6£7., 700, ,D0DE=2%0, , 3420, , 8310, ,00EPR%AA2,0, L5 7+ Lok,

NLS& b NLFe3y SEND
TRLS 1S GASE @  APPROACH- .
s0IGSIN  ND»8 ,D0X4840,0,00% + 15000, ,+10000, ,~6500, ,*18004 ,0.,150.,309, ,600. ,
0020¥150.,728, 360, ; H3 54 ,390,0,0008 07, ,8:,10.,2910.,5.,0.,0, ,00¢Re2at, 4,
$01.25,0.1,291,0,4680
THiS 1S CASE THREE  TOUCH AN g0

cOLGSIN- NFPPu?2 NDel3,200w13%0,0,00Y ([8) #1400, , 1600, ,8000, ,7000. , 10000, , 13000, ,
ooz.(s)-lo..hso..soo.,aoo..7oo..oooui)-zf-zo..mo-.,oosﬁ«(h-;nz.o.t.s.m.to.

(grov-t. 4480 .

AEN .

PUNCH JITAPEO2 . ERASE=H
LOGOFF

o CONTINUE

Sample No. 3 |

sante 10 CONPUTE, WRITE ON FIAG, AND- PLOT.  swaes

+ JRISTAKY RNTOS
LOGON FSACJIJOB,TESTPLOT. o0
SETHENS “UPDATE
OEFAULT  RUNFREEeY
AngS ccpLor
' OOEF FTO2FO01 VS ,DSRMK=JITAPEO2

eAL 1FRR2788 < A
. SEARTING tR-COLUMN &, THIS CAM 8E USED AS DECK 10ENFLFICATION, ETCouaivinnnns
$01GINT Me3,ANL#80,,90.7100, ,IPHOBSO, 1PLOTe | E8HD
_ THS 18 CASE | TAKEQSF
ED1GS 1A DSCIe120, NFPP36, 080550, NGa 12008840, 75, 4200, ,640. 1220, , Q
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